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Fig. 1 Cleavage and Polyadenylation Process For The 
SV40 early Poly(A) site 



CTTATCGATACCGTCGAAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCAT 

CACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCA 

++++++ | +++++++++++ 

ATGTATCTTATCATGTC (Seq ID NO:1) Cleavage site 



AAUAAA 

++++++ 



jCA 



(Seq ID NO:18) 

■GC A aaaaaaaaaaaaaaaaaaaaa 



Upstream and downstream 
cleavage-polyadenylation elements 



Application #: Not Yet Assigned 

Title: NOVEL ONCOLYTIC ADENOVIRAL VECTORS 

• Inventor: ENNIST et al. Jflk 
Docket #: 4-3 1 704A/GTI 
Attorney: GTI (302) 258-461 9 



2/73 



(Seq ID NO:2) 
Fig 2 E1A transcription control region 



ITR 

CATCATCAAT AATATACCTT 



TTGTGACGTG GCGCGGGGCG TGGGAACGGG 
GATGTTGCAA GTGTGGCGGA ACACATGTAA 



ATTTTGGATT GAAGCCAATA 
ITR ««] 
GCGGGTGACG 



GCGACGG ATG 
• • • • • 



TGATAATGAG GGGGTGGAGT 60 

TAGTAGTGTG GCGGAAGTGT i 2 n 
„ •••••• 

P3 DNA BS 

. TGGCAAAAGT GAC G TTTTTG 1 80 



GTGTGCGCCG GTGTACACAG GAAGTGACAA 

■• • ••••••••• 



TAAATTTGGG 

+++ +++++ 



CGTAACCGAG TAAGATTTGG 

+ +++++++++ 



AGTGAAATCT GAATAATTTT GTGTTACTCA 
•••+++ + +++ + + + ++ + + + + + _|_ 



GACTTTGACC 

++++++++++ 

CGGGTCAAAG 
TGAGTTCCTC 



GTTTACGTGG AGACTCGCCC 
++ +++ 



TTTTCGCGCG 

xxxxxxxx 

CCATTTTCGC 

xxxxxxx 

TAGCGCGTAA 

+ ++ + 

AGGTGTTTTT 



GTTTTAGGCG 



GGGAAAACTG 
X 

TATTTGTCTA 

++++++ 



GATGTTGTAG 
••••• + 



240 



GGGCCGCGCG 

+ + 



CTCAGGTGTT TTC CGC GTTC 
El a TATA Box 



AATAAGAGGA ™ 0 
/• • • vu 



360 
420 



TTGGCGTTTT ATTATTATAG TCAGCTGACG TGTAGTGTAT TTATACCCGG 480 
AAGAGGCCAC TCTTG AGTGC CAGCGAGTAG AGTTTTCTCC TCC GAG CCGC 540 



TCCGACACCG GGACTGAAA A TGAGACATAT 
• Enhancer elements *W dl 103-551 

X E2F-motif V-V dl 189-551 

+ Packaging elements ^ — ^ dl 357-551 



TATCTGCCAC GGAGGTGTTA TTACCGAAGA 
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600 
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Figure 3 . Sequence of Ar6pAE2fF from left and right ends of viral DNA 

A. Nucleotides 1-1802 containing ITR, polyA, E2F-1 promoter, El a and a portion of the E lb gene 
(SeqIDNO:3) 

1 CATCATCAATAATATAC 

+ ITR 

6 1 TTGTGACGTGGCGCGCK^ 

+ ITR + + 

121 CGATACCGTCGAAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATC 
polyA 

181 

polyA - 



241 ATCAATGTATCTTATCATGTCTGGATCCGCGCCGCTAGCGATCATCCGGACAAAGCCTGC 



m + + 

301 GCGCGCCCCGCCCCGCCATTGGCCGTACCGCCCCGCGCCGCCGCCCCATCTCGCCCCTCG 

m E2F-1 promoter 

s 361 CCGCCGGGTCCGGCGCGTTAAAGCCAATAGGAACCGCCGCCGTTGTTCCCGTCACGGCCG 

t3 E2F-1 promoter 

nl 

421 GGGCAGCCAATTGTGGCGGCGCTCGGCGGCTCGTGGCTCTTTCGCGGCAAAAAGGATTTG 
E2f -1 promoter 



4 81 GCGCGTAAAAGTGGCCGGGACTTTGCAGGCAGCGGCGGCCGGGGGCGGAGCGGGATCGAG 
E2f-1 promoter 

541 CCCTCGATGATATCAGATCATCGGATCCCGGTCGACTGAAAATGAGACATATTATCTGCC 



601 ACGGAGGTGTTATTACCGAAGAAATGGCCGCCAGTCTTTTGGACCAGCTGATCGAAGAGG 
. g]_ a g ene 

661 TACTGGCTGATAATCTTCCACCTCCTAGCCATTTTGAACCACCTACCCTTCACGAACTGT 
E!L a gene 

721 ATGATTTAGACGTGACGGCCCCCGAAGATCCCAACGAGGAGGCGGTTTCGCAGATTTTTC 
Ela g ene 

781 CCGACTCTGTAATGTTGGCGGTGCAGGAAGGGATTGACTTACTCACTTTTCCGCCGGCGC 
Ela g ene 

841 CCGGTTCTCCGGAGCCGCCTCACCTTTCCCGGCAGCCCGAGCAGCCGGAGCAGAGAGCCT 
g la gene 

901 TGGGTCCGGTTTCTATGCCAAACCTTGTACCGGAGGTGATCGATCTTACCTGCCACGAGG 
Ela gene 
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961 CTGGCTTTCCACCCAGTGACGACGAGGATGAAGAGGGTGAGGAGTTTGTGTTAGATTATG 
Ei a g ene 

1021 TGGAGCACCCCGGGCACGGTTGCAGGTCTT 

_ Ela gene 

1081 CAGATATTATGTGTTCGCTTTGCTATATGAGGACCTGTGGCATGTTTGTCTACAGTAAGT 
Ela gene 

1141 GAAAATTATGGGCAGTGGGTGATAGAGTGGTGGGTTTGGTGTGGTAATTTTTTTTTTAAT 
Ei a g ene 

12 01 TTTTACAGTTTTGTGGTTTAAAGAATTTTGTATTGTGATTTTTTTAAAAGGTCCTGTGTC 
Ela gene 

1261 TGAACCTGAGCCTGAGCCCGAGCCAGAACCGGAGCCTGCAAGACCTACCCGCCGTCCTAA 
Ei a gene 

1321 AATGGCGCCTGCTATCCTGAGACGCCCGACATCACCTGTGTCTAGAGAATGCAATAGTAG 
Ei a gene 

1381 TACGGATAGCTGTGACTCCGGTCCTTCTAACACACCTCCTGAGATACACCCGGTGGTCCC 
Ei a gene 

1441 GCTGTGCCCCATTAAACGAGTTGCCGTGAGAGTTGGTGGGCGTCGCCAGGCTGTGGAATG 
Ei a gene- 

1501 TATCGAGGACTTGCTTAACGAGCCTGGGCAACCTTTGGACTTGAGCTGTAAACGCCCCAG 
Ei a gene 

1561 GCCATAAGGTGTAAACCTGTGATTGCGTGTGTGGTTAACGCCTTTGTTTGCTGAATGAGT 
E3_ a g e ne 

1621 TGATGTAAGTTTAATAAAGGGTGAGATAATGTTTAACTTGCATGGCGTGTTAAATGGGGC 



1681 GGGGCTTAAAGGGTATATAATGCGCCGTGGGCTAATCTTGGTTACATCTGACCTCATGGA 
Eib gene 

1741 GGCTTGGGAGTGTTTGGAAGATTTTTCTGCTGTGCGTAACTTGCTGGAACAGAGCTCTAA 
Elb gene 

1801 CA 

B. Nucleotides 33881-34412 containing packaging signal and ITR (Seq ID NO:4) 

3 38 81 AACCTACGCCCAGAAACGAAAGCCAAAAAACCCACAACTTCCTCAAATCGTCACTTCCGT 



33 941 TTTCCCACGTTACGTCACTTCCCATTTTAATTAAGAATTCTACAATTCCCAACACATACA 
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34001 AGTTACTCCGCCCTAAAACCCTGGGCGAGTCTCCACGTAAACGGTCAAAGTCCCCGCGGC 

-(--packaging signal 

34 061 CCTAGACAAATATTACGCGCTATGAGTAACACAAAATTATTCAGATTTCACTTCCTCTTA 
_ packaging signal 

34121 TTCAGTTTTCCCGCGAAAATGGCCAAATCTTAC 

packaging signal 

34181 TCCGCCTAAAACCGCGCGAAAATTGTCACTTCCTGTGTACACCGGCGCACACCAAAAACG 

; -j- 

34241 TCACTTTTGKTCACATCCGTCGCTTAC^ 

343 01 GCCACACTACTACGTCACCCGCCCCGTTCCCACGCCCCGCGCCACGTCACAAACTCCACC 
+ ITR 



34361 CCCTCATTATCATATTGGCTTCAATCCAAAATAAGGTATATTATTGATGATG 
ITR + 



o 

Q 
^9 
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Figure 4 . Sequence of Ar6F from left end of viral DNA (Seq ID NO:5) 

1 CATCATCAATAATATACCTTATTTTGGATTGAAGCCAATATGATAATGAGGGGGTGGAGT 
+ ITR 



6 1 TTGTGACGTGGCGCGGGGCGTGGGAACGGGGCGGGTGACGTAGGGCGCGCCGCTAGCGAT 
_ ITR 2 ++ MCS 



121 ATCGGATCCCGGTCGACTGAAAATGAGACATATTATCTGCCACGGAGGTGTTATTACCGA 
+ Ela 



181 AGAAATGGCCGCCAGTCTTTTGGACCAGCTGATCGAAGAGGTACTGGCTGATAATCTTCC 
_ Ela 



241 ACCTCCTAGCCATTTTGAACCACCTACCCTTCACGAACTGTATGATTTAGACGTGACGGC 
Ela 



$ 3 01 CCCCGAAGATCCCAACGAGGAGGCGGTTTCGCAGATTTTTCCCGACTCTGTAATGTTGGC 
% Ela 

f!| 3 61 GGTGCAGGAAGGGATTGACTTACTCACTTTTCCGCCGGCGCCCGGTTCTCCGGAGCCGCC 

flj Ela 

o 

?3 s 

421 TCACCTTTCCCGGCAGCCCGAGCAGCCGGAGCAGAGAGCCTTGGGTCCGGTTTCTATGCC 
Ela 

4 81 AAACCTTGTACCGGAGGTGATCGATCTTACCTGCCACGAGGCTGGCTTTCCACCCAGTGA 
Ela 

541 CGACGAGGATGAAGAGGGTGAGGAGTTTGTGTTAGATTATGTGGAGCACCCCGGGCACGG 
Ela 



6 01 TTGCAGGTCTTGTCATTATCACCGGAGGAATACGGGGGACCCAGATATTATGTGTTCGCT 
Ela 
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Figure 5. Sequence of Ar6pAF from left end of viral DNA (Seq ID NO:6) 

1 CATCATCAATAATATACCTTATTTTGGATTGAAGCCAATATGATAATGAGGGGGTGGAGT 
+ ITR 

6 1 TTGTGACGTGGCGCGGGGCGTGGGAACGGGGCGGGTGACGTAGGGCGCGATCAAGCTTAT 
ITR + + 

121 CGATACCGTCGAAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATC 
polyA 

181 ACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTC 
polyA 

241 ATCAATGTATCTTATCATGTCTGGATCCGCGCCGCTAGCGATATCGGATCCCGGTCGACT 

y*. + + - - 

O 3 01 GAAAATGAGACATATTATCTGCCACGGAGGTGTTATTACCGAAGAAATGGCCGCCAGTCT 

Ela __ 

tfl 361 TTTGGACCAGCTGATCGAAGAGGTACTGGCTGATAATCTTCCACCTCCTAGCCATTTTGA 



-Ela- 



^ 421 ACCACCTACCCTTCACGAACTGTATGATTTAGACGTGACGGCCCCCGAAGATCCCAACGA 

P Ela-- 

m 

Hi 481 GGAGGCGGTTTCGCAGATTTTTCCCGACTCTGTAATGTTGGCGGTGCAGGAAGGGATTGA 



-Ela- 



541 CTTACTCACTTTTCCGCCGGCGCCCGGTTCTCCGGAGCCGCCTCACCTTTCCCGGCAGCC 
Ela 



6 01 CGAGCAGCCGGAGCAGAGAGCCTTGGGTCCGGTTTCTATGCCAAACCTTGTACCGGAGGT 
Ela 
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gure 6. Schematic diagram of Ar6pAF and Ar6pAE2fF vectors 
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Fig. 7 Body weight change 
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Fig. 8 Minimizing nonspecific transactivation of El a gene 
Backbones generated: 
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Figure 9. Mean H460 tumor volume 
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Figure 13. Schematic diagram of adenovirus right donor plasmid 
pDR2F. 
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Figure 14. Schematic diagram of adenovirus right donor plasmid 
pDR2mGmF. 
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Figure 15. Schematic diagram of plasmid pGlmGmSvNa. 
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Figure 16. Schematic diagram of plasmid pGINaSvBg. 
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Figure 17. Sequence of the murine GM-CSF cDNA (Seq ID NO:7) and 
protein (Seq ID NO:8). 
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Figure 20. Sequence of the human GM-CSF cDNA (Seq ID NO:19) and 
protein (Seq ID NO:20). 



2 8 536 TATTAGGCCA AAGGCGCAGC 
2 858 6 CTCTACGGGC TATTCTAATT 

2 8 636 CGCCACCATG TGGCTGCAGA 

M W L Q 

2 86 86 GCATCTCTGC ACCCGCCCGC 
SIS A P A R 

2 8 736 CATGTGAATG CCATCCAGGA 
H V N A I Q 

2 8 786 CACTGCTGCT GAGATGAATG 
D T A A E M N 

2 8 836 ACCTCCAGGA GCCGACCTGC 
D L Q E P T C 

2 8886 GGCCTGCGGG GCAGCCTCAC 
G L R G S L 

2 8 936 CAGCCACTAC AAGCAGCACT 
A S H Y K Q H 

2 8 986 CCCAGACTAT CACCTTTGAA 
T Q T I T F E 

2 9 036 CTTGTCATCC CCTTTGACTG 
L V I P F D 

2 9086 GCTCTAGATA ACTTCGTATA 

2 913 6 GGACGGAATT ATTACAGAGC 

2 9186 CCGAGCAACA GCGCATGAAT 

2 9236 CAGTGCAAAA GGGGTATCTT 



TACTGTGGGG TTTATGAACA ATTCAAGCAA 
CAGGTTTCTC TAGGATCTTT CCGCAGCAGC 

GCCTGCTGCT CTTGGGCACT GTGGCCTGCA 
SLL LLG T VAC 

TCGCCCAGCC CCAGCACGCA GCCCTGGGAG 
SPS PST QPWE 

GGCCCGGCGT CTCCTGAACC TGAGTAGAGA 
EARR LLN LSR 

AAACAGTAGA AGTCATCTCA GAAATGTTTG 
ETV EVIS EMF 

CTACAGACCC GCCTGGAGCT GTACAAGCAG 
L Q T RLE LYKQ 

CAAGCTCAAG GGCCCCTTGA CCATGATGGC 
TKLK GPL TMM 

GCCCTCCAAC CCCGGAAACT TCCTGTGCAA 
CPP TPET SCA 

AGTTTCAAAG AGAACCTGAA GGACTTTCTG 
SFK ENL K DFL 

CTGGGAGCCA GTCCAGGAGT GAGTCGACAA 
CWEP VQE 

ATGTATGCTA TACGAAGTTA TGCTAGAAAT 
AGCGCCTGCT AGAAAGACGC AGGGCAGCGG 
CAAGAGCTCC AAGACATGGT TAACTTGCAC 
TTGTCTGGTA AAGCAGG 2 92 73 



CO * sa T 

i « 

> 4.: 
o 



1§ 

Q) _J 
> O 

11 

i 

C LU 

P 

o ^ 



- 

f^JO 
— : H^Mn 

il 

o <i> 

C ^ 1- 

? 8 S 



c/5 

c 



CN 
CN 



o 
Q 



O 

p £ 

~ O q_ 

o> q ^ y. 

CO LL ^ 

3 LU LU 

CO CO < < 

1 1 « t 

< < < < 



□ O < O * 




O 

Q 



as 
E 

</> .E 
E 



E 
E 

CN CN 



UJ 
< 

Cl 



1 



III 



□ O < O * 



< 



as 
o 

g § 
d a) 




o 
. o 
o 
o 



o . 

- o — 

O (1) 

.0 * 

o o 



r 
a. 



IOJ1UOQ o/ Q 



IOJJUOQ o/ 0 



CN ^ 



O 

a 



CN lO e 

W W LL E 

cj cn eg 

r- ^ LU LU 

CO 00 < < 

2 =5 ~ 



E 
C9 

£■ 

CN 
LU 
< 

a. 



O 



CD 
CO 



O CN LL 

in ^ cn E 

^- cm S CD 

10 co V 

CN CN 



E 



□ o < o * 




IOJJUOQ o/ 0 




8 




o 
■o 
o 

E 

v_ 
O 

E 



to 



C 

£ 

o 
u 

% 

o 
u 
c 
o 

~o 
o 

E 

CO 

U- 

(/> 

O 
■ 

o 

■5 

>* 
o 
<o 
o 

£ 

LU 

CO 

eg 




e ujuj 'aiun|OA Joaini 



c 
o 



o 

CD 



CO 

o 

CO 
CL 



X 
CNJ 

O) 

c 

"c/3 

23 

O 
03 
O 

CD 

L_ 

o 
E 

3 



C 

O 
CD 

X 



CL < 




CNJ S CN CM 

t- CN LU HI 

£2 SH < < 

CO "O "O Q- D- 



o 
o 

IT) 



O 

s 



uiuj 'sain|0A Jowni 



Application #: Not Yet Assigned 
Title: NOVEL ONCOLYTIC ADENOVIRAL VECTORS 
Inventor: ENNIST et al. 
Docket*: 4-31704A/GTI 
Attorney: GTI (302)258-4619 



28/73 

Figure 26. Schematic Diagram of Dgp1 9 Vectors 

a. Sequence of native E3 region: 

cgccacccaagATGAttaggtac (Seq ID NO:9) 

6JkDa ^VVr^ ( Se( l ID N0:13 > 

gp19kDa 

b. Sequence comparison of Agpl9 vectors at the junction between E3-6.7 and GM- 
CSF: 

1. Agp19a: atgg 

6.7kDa — plus 9aa to ® M — mouse GMCSF 

atgt 

6.7kDa---plus 33aa to $ M — human GMCSF 

2. Agp1 9b : c^acccaao^ATAACC atg. 

6.7kDa R H P R $ M — GMCSF 

3. Agp19c: cgccacccaagatgA (Seq ID NO: 10) 



6.7kDa R H PR | 



M GMCSF 

4. Agp19d: cgccacccaagATGACCatg (Seq ID NO:11) 

6.7kDa R H P R ffi 

M T M GMCSF 

5. Agp19b/IRES: cgccacccaagatgaCAATTC...IRES...atg (Seq ID NO:12) 

ft 7Un-> D U D D rffc M PMPCC 
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Figure 29. GM-CSF Expression Mediated by Agp19 GM-CSF Vectors in 

Infected H460 Cells Detected by ELISA 
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b. Human GM-CSF expression in H460 cells 
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Figure 32. Schematic diagram of adenovirus pDr5hGmF and pDr5mGmF 
right donor plasmids. 

A. pDr5hGmF 
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Figure 35. MTS assay of Ar15pAE2fhGmF and Ar15pAE2fmGmF vectors 

on H460 and Hep3B tumor cell lines. 

H460, human large cell carcinoma 
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Figure 36. GM-CSF expression mediated by Ar15pAE2fhGmF and Ar15pAE2fmGmF 
vectors in infected H460 cells detected by ELISA. 
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Figure 37. 
plasmids 



Schematic Diagram of PGR and Overlap PCR for AE3-14.7 
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Figure 38. Schematic Diagram of AE3-14.7 Vectors 



a. Sequence of native E3-14.5/E3-14.7 junction: 

ggaggagATGacTGAttaggtac (Seq ID NO:14) 

E314.5kDa G G D D © (Seq ID NO:16) 

^.^£3 14.7kDa 

b. Sequence of the Ar16pAE2fhGm vector at the junction engineered between 
the E3-1 4.5 gene and human GM-CSF cDNA: 

a^gpaa^T^ACC^. (Seq|DNO:15) 

E3 14.5kDa G G D D © M GMCSF 
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Figure 39. Pathway Used to Generate the pAr16pAE2fhGmF Large 
Plasmid 
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Figure 45: Flowchart for construction of pAR1 7pAE2f FTrtex: 




•y removed 
•pA inserted 
•E2f-l promoter 




Bacterial 
recombination 




•Contains wild type E3 and hTrtex 
promoter driving E4 
♦contains right end y 




pDrl2TrtexFE3 



Replace lox-14.7 with 
wild type E3 % A 
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Figure 47: Sequence of the right end of Ar17pAE2fFTrtex (Seq ID 
NO:17). 

35351 agtgctaaaa agcgaccgaa atagcccggg ggaatacata cccgcaggcg 

35401 tagagacaac attacagccc ccataggagg tataacaaaa ttaataggag 

35451 agaaaaacac ataaacacct gaaaaaccct cctgcctagg caaaatagca 

35501 ccctcccgct ccagaacaac atacagcgct tcacagcggc agcctaacag 

35551 tcagccttac cagtaaaaaa gaaaacctat taaaaaaaca ccactcggat 

35601 caattcgcgg gggtggccgg ggccagggct tcccacgtgc gcagcaggac 

35651 gcagcgctgc ctgaaactcg cgccgcgagg agagggcggg gccgcggaaa 

35701 ggaaggggag gggctgggag ggcccggagg gggctgggcc ggggacccgg 

3 5751 gaggggtcgg gacggggcgg ggtccgcgcg gaggaggcgg agctggaagg 

35801 tgaaggggca ggacgggtgc ccgggtcccc agtccctccg ccacgtgggg 

35851 ctaggatcct taattaagaa ttctacaatt cccaacacat acaagttact 

35901 ccgccctaaa accctgggcg agtctccacg taaacggtca aagtccccgc 

35951 ggccctagac aaatattacg cgctatgagt aacacaaaat tattcagatt 

36001 tcacttcctc ttattcagtt ttcccgcgaa aatggccaaa tcttactcgg 

36051 ttacgcccaa atttactaca acatccgcct aaaaccgcgc gaaaattgtc 

36101 acttcctgtg tacaccggcg cacaccaaaa acgtcacttt tgccacatcc 

36151 gtcgcttaca tgtgttccgc cacacttgca acatcacact tccgccacac 

36201 tactacgtca cccgccccgt tcccacgccc cgcgccacgt cacaaactcc 

36251 accccctcat tatcatattg gcttcaatcc aaaataaggt atattattga 

36301 tgatg 
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Figure 58. Individual tumor volumes following intravenous 
administration of Ar17pAE2fFTrtex 
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Figure 63. Improved isobologram with additivity envelope for 
Ar17pAE2fFTrtex and Taxol against Hep 3B and PC3M.2AC6 cells. 
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Figure 64. 



Improved isobologram with additivity envelope for 
AM 7pAE2f FTrtex and Doxorubicin against Hep 3B and 
PC3M.2AC6 cells. 
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Figure 65. Improved isobologram with additivity envelope for Ar17pAE2fFTrtex and 
Epothilone B against Hep 3B cells. 
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Figure 69 



Ad35-Based Oncolytic Vectors 
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